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IntroductIon
Dyspnea is a term used to characterize a subjective experience of breathing discomfort that is comprised of qualitatively distinct sensations that vary in intensity. The experience derives from interactions among multiple physiological, psychological, social, and environmental factors that may induce secondary physiological and behavioral responses. [1] Dyspnea, or breathlessness, encompasses multiple somatic perceptions that are variously described as "air hunger," "increased effort of breathing," "chest tightness," "rapid breathing," "incomplete exhalation," or "a feeling of suffocation." Dyspnea is a multidimensional symptom, consisting of affective as well as physical aspects. Studies on Caucasian population report the prevalence of dyspnea in cancer in a range from 46%-59%, [2, 3] and patients with primary lung cancer, it ranges from 75%-87%. [4, 5] The intensity of dyspnea in cancer is moderate to severe, [2, 3] and higher in primary and metastatic lung cancer. [4, 5] These figures are highest at the end of life. [6, 7] Dyspnea in advanced cancer patients can be chronic or intermittent with episodic exacerbations. [8] The perception of dyspnea is an individualized experience and affected by demographic and sociocultural variables and other individual differences. Many studies describe that dyspnea correlates significantly with survival time in cancer. [9, 10] Thus, dyspnea is also an important component of prognostication in cancer patients.
The World Health Organization has defined Quality of Life (QoL) as "an individual's perception of their position in life in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards, and concerns." Western literature has reported lower QoL in patients with advanced cancer suffering from dyspnea.
It is well established that dyspnea significantly impacts all domains of QoL, but it is often overlooked. [12] This study considers the prevalence of dyspnea over a large sample of patients coming for palliative care consultations in a tertiary cancer center in India. It also strives to measure the impact of dyspnea on their QoL. To the best of our knowledge, this is the first prospective study done on such a unique set of patients in India.
subjects and Methods

Study subjects
This was a prospective observational study done over a period of 6 months from April to September 2014 at the Department of Palliative Medicine, Tata Memorial Centre (Mumbai). Posters were used to solicit the participation of prospective research subjects in the study. Due diligence was taken to ensure that the procedure for recruiting subjects was not coercive or stated or implied a certainty of favorable outcome or other benefits beyond what is outlined in the consent document and the protocol. All patients presenting to the outpatient clinic of the palliative care service were screened and accrued as per the inclusion criteria. The inclusion criteria were all literate adult patients (age ≥18) with advanced cancer with normal cognitive status (as determined by the physician) with the ability to understand the nature of the study and provide consent for the process. The exclusion criteria were patients admitted to Intensive Care Units, on noninvasive ventilation, or on disease-modifying therapy. All patients who participated in the study completed a written informed consent form at the time of their initial enrolments. Compensation in any form was not provided for taking part in this study. However, necessary facilities, emergency treatment, and professional services were made available to the patients, just as the usual procedures of the hospital. Due diligence was taken to protect the patients' confidentiality. The Institutional Review Board of the hospital approved the study, and it was registered with clinical trials registry of India (CTRI REF/2014/05/006948).
Study procedures
All study-related procedures including data collection were done by the author and coauthors, all physicians trained in Palliative Medicine for 1-3 years. The patients consulted the palliative care team on the day of referral from oncology clinics. We did a one-time assessment of the participants at their first visit. It involved medical consultation, recording of socio-demographic information and symptom scores using Edmonton Symptom Assessment Scale (ESAS) (to be completed by study individuals), performance score using Eastern Cooperative Oncology Group (ECOG) scale, dyspnea by Cancer Dyspnea Scale (CDS), and QoL of the patients using European Organization for Research and Treatment of Cancer QoL Core 15 Palliative (EORTC QLQ-C15-pal) questionnaire.
Outcome measures
Outcome measures included socio-demographics and disease-related information; prevalence and severity of dyspnea in CDS/ESAS; factors correlating with the severity of dyspnea; and the impact of dyspnea on the QoL domain.
Statistical analyses
This was an observational prospective study. Based on the annual number of patients seen in the department, the projected sample of patients over a period of 6 months was estimated as 1500. To maintain heterogeneity in sampling, every third patient (i.e., 3
rd , 6 th , 9 th , 12 th …) was systematically screened and enrolled in the study. We conducted statistical analyses using SPSS version 20 (IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp). [13] Missing data were excluded from analyses and P = 0.05 or less were deemed to be statistically significant. Distribution patterns of data were noted and nonparametric equivalents of the parametric tests were used for analysis of skewed data. Statistical methods used were:
• Descriptive statistics -to summarize details regarding age, gender, religion, address, educational status, marital status, family income (monthly), cancer diagnosis, stage, sites of metastasis, treatment, comorbidities (if any), ECOG score, ESAS symptom scores, intensity of overall distress related to dyspnea (effort, anxiety, and discomfort) using CDS, QoL using the EORTC-QLQ PAL15 • Kruskal-Wallis/ANOVA-to determine whether the severity and perception of dyspnea is same across gender, age, cancer type, etc • Correlation coefficient -to determine if there is any association between dyspnea and demographic domains • Univariate analysis -to analyze the association of other physical symptoms on ESAS scale with dyspnea • Pearson correlation coefficient -to find out the relation between dyspnea score as given by the CDS and QOL score • Multiple regression analysis was used to test the secondary objective of the study that is to determine the correlation of clinical and demographic details with the degree of dyspnea.
results
A sample of 500 patients was recruited for the study. A total of 498 patients were included in the analysis, as 2 patients did not complete the questionnaires.
Demographic and clinical information
At baseline assessment, 51.6% of the individuals were women and had a median age of 52 years (range: 18-86 years). 46.2% of them were in the second category in Kuppuswamy's socioeconomic status scale with updated income range. [14] ( Table 3 ].
Factors influencing dyspnea
The associations between dyspnea on CDS scale and ESAS items was calculated. Significant correlations were found with ESAS items such as dyspnea (r = 0. Table 4 ]. These results signify that dyspneic patients have increased symptom burden with an increase in other symptoms such as insomnia, fatigue and pain and decrease in appetite, physical and emotional functioning with a deterrent effect on overall QoL of patients. This concept of symptom cluster in palliative care as a surrogate for symptom burden has been reported in literature previously. [15] [16] [17] [18] [19] For a better understanding of the multidimensional nature of dyspnea, a linear regression model was constructed at baseline, with dyspnea as the dependent variable and other factors as independent variables. There was no significant univariate association between dyspnea and age (P = 0.106), gender (P = 0.924), community (P = 0.286), province (states) (P = 0.825), family income (P = 0.072), educational status (P = 0.712), marital status (P = 0.224), and cancer therapy received (P = 0.402). Significant univariate associations were found between dyspnea and primary lung cancers (P < 0.0001), cancers with secondaries in lung (P < 0.0001), patients with comorbidities (P = 0.018), and ECOG score of patients (P < 0.0001). Next, a multiple regression analysis was performed for those parameters which significantly correlated to dyspnea in the univariate analysis. The presence of comorbidities did not correlate significantly in the multiple regression model [ Table 5 ].
dIscussIon
In advanced cancer, the goals of care change from cure to optimizing the QoL by reducing the symptom burden. Hence, it According to the Kuppuswamy's socioeconomic status scale with updated income range amended in 2014. [1] INR: International normalized ratio, COPD: Chronic obstructive pulmonary disease is important to assess and relieve the overall distress associated with these symptoms. In this context, CDS aptly measures the overall distress associated with dyspnea. CDS is simple and self-reporting, measures multiple aspects of dyspnea including physical effort and psychological distress, can be filled in very short duration, and has been validated for using in cancer patients in India by the authors elsewhere. [20] This study shows that dyspnea is a common symptom in patients with advanced cancer (seen in 44.37%). These findings are consistent with previous studies where the prevalence of dyspnea in advanced cancer was from 29%-74%. [6, 7, 18, 21] This wide range can be attributed to differences in patient selection, lack of clear symptom definition and variation in dyspnea measurement techniques. In our study, patients (94.6%) reported the perceived sense of effort in dyspnea as most bothersome. This was also accompanied by multiple symptoms, a sense of discomfort (62%) and lower QoL in the patients. This was consistent with a study done by Walsh et al. [3] Delving deeper in the data, univariate analysis showed that dyspnea worsens with worsening Performance status, preexisting lung disease, and presence of comorbidities such as diabetes, hypertension, ischemic heart disease, chronic obstructive pulmonary disease, and asthma. These results are consistent with findings from previous studies. [6, 15, 17] Interestingly, in this study, we did not found any significant relationship of dyspnea with demographic parameters. This is in contrast to the results of the study by Walsh et al. [3] where specific symptoms were affected by age and gender. This is the first study on the prevalence of dyspnea in patients with advanced cancers in India. Major strengths of this study lie in its prospective design, usage of validated tools, and large heterogeneous sample of 498 patients with no missing data. There are few limitations, which need careful acknowledgement. Certain factors that may influence the course of dyspnea such as chest infections, anemia, pleural effusions, pulmonary embolism, previous chest irradiation, use of specific chemotherapeutic agents such as bleomycin and carmustine (which may cause pneumonitis as a side effect), and any lung surgeries such as pneumonectomy, interstitial tube drainage, or thoracotomy were not recorded in detail. [22] The use of single item tool (ESAS) to measure anxiety and depression might be inadequate; instead, a more specific tool like Hospital Anxiety Depression Scale would have been better. [23] Temporal relationship between dyspnea and QoL cannot be evaluated from this study because both were assessed at the same time.
A longitudinal analysis would have been better. [24] Future studies should consider longitudinal designs on wider populations, experience of dyspnea at the end of life and implications for palliative sedation. Qualitative research is needed to gain a deeper understanding in the psychosocial and spiritual issues affecting the perception of dyspnea. Clinical trials are needed to investigate available interventions and their effectiveness in mitigating the suffering from dyspnea.
conclusIons
The prevalence of dyspnea in advanced cancer patients as measured by CDS is high. It is associated with multiple symptoms and lowers the QoL. Dyspnea is higher in patients with comorbidities, lung cancer or lung metastasis, and worsening ECOG scores.
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